As the number and proportion of very old people in the population increase, there is a need for improved knowledge about their health and living conditions. The SWEOLD interview surveys are based on random samples of the population aged 77þyears. The low non-response rates, the inclusion of institutionalized persons and the use of proxy informants for people unable to be interviewed directly ensure a representative portrayal of this age group in Sweden. SWEOLD began in 1992 and has been repeated in 2002, 2004 and 2011. The survey is based on another national survey, the Swedish Level of Living Survey (LNU), started in 1968 with 10-year follow-up waves. This longitudinal design provides additional data collected when SWEOLD participants were in middle age and early old age. The SWEOLD interviews cover a wide range of areas including health and health behaviour, work history, family, leisure activities and use of health and social care services. Socio-economic factors include education, previous occupation and available cash margin. Health indicators include symptoms, diseases, mobility and activities of daily living (ADL). In addition to self-reported data, the interview includes objective tests of lung function, physical function, grip strength and cognition. The data have been linked to register data, for example for income and mortality follow-ups. Data are available to the scientific community on request. More information about the study, data access rules and how to apply for data are available at the website (www.sweold.se).
Data resource basics
Level of living surveys with a broad multidimensional approach have been carried out in Sweden since the late 1960s and have been widely used for the production of social statistics and welfare research on the adult population. By the end of the 20th century, the growing number of people over the age of 75 years in Sweden, as well as in other high-income countries, emphasized the need for better data on older people's living conditions including different aspects of their health. In response to these changes and an increasing interest in older people's living conditions and health status, the first SWEdish Panel Study of Living Conditions of the Oldest OLD (SWEOLD) was carried out in 1992. At that time there were very few nationally representative interview surveys of very old people, either in Sweden or internationally.
The aim of SWEOLD is to collect relevant, high-quality and up-to-date data about older adults' living conditions and health. The SWEOLD sample was initially designed based on an existing nationally representative sample of the total adult population in Sweden-the Swedish Level of Living Survey (LNU). 1 LNU is one of the longestrunning longitudinal multidimensional surveys in the world. SWEOLD comprises those persons previously included in the LNU sample who have passed the LNU's upper age limit of 75 years and are still living in Sweden at the time of the survey. LNU began in 1968 and, together with subsequent survey waves, provides multidimensional, longitudinal data on individuals over 4 decades. Both LNU and SWEOLD cover a wide range of topics relevant to respondents' living conditions and well-being. Each wave of both studies is nationally representative, making the data ideal for repeated cross-sectional analyses and the results generalizable to the total population. In addition, combining the surveys provides the opportunity to study the impact of mid-life conditions and life-course events on late-life circumstances and health.
Data resource area and population coverage
The basis for LNU was a random sample of 1/1000 of the Swedish population aged 15 to 75 years. Since the first survey in 1968, LNU has been conducted in 1974, 1981, 1991, 2000 and most recently in 2010. The sample is obtained using the identification numbers issued to all Swedish residents by the state. Thus the sample is based on individuals, not households. The LNU was continued on a panel data basis, and at each wave a random sample of young people and immigrants was added to the original sample, thus ensuring that each wave remained representative of the total adult population. For more information on LNU see the website (www.sofi.su.se). All LNU/SWEOLD respondents who have been in the sample in any previous wave are part of the longitudinal sample. The system of identification numbers facilitated follow-up and few people have been lost between the interview waves. For example, among those interviewed in SWEOLD 2011, 99% had been interviewed at least once before, 92% had been interviewed three times or more and 61% had been interviewed six times or more. Figure 1 illustrates the sample design of the SWEOLD surveys and how they are related to the LNU surveys. The yellow vertical arrows show in which year each LNU survey was conducted and the blue horizontal lines show the age limits in each survey. The red vertical arrows show the SWEOLD surveys. As the green line illustrates, the youngest persons interviewed in the 2011 wave of SWEOLD were 34 years old at the time of the 1968 wave of LNU. People aged 69 and older in 1968 were too old already in 1974 to be included in the LNU sample. However, if they were still alive they were included in the SWEOLD sample in 1992.
Survey frequency
As described above, the SWEOLD sample includes all respondents who had previously been included (but not necessarily interviewed) in the LNU sample, and were living in Sweden at the time of the interview. The only exception is SWEOLD 1992 that was restricted to persons who had previously been interviewed at least once in any of the previous LNU surveys. In 2011, the SWEOLD sample was complemented by an additional representative sample of the Swedish population aged 85-99. This additional
Key Messages
• SWEOLD provides nationally representative data. The data waves can be studied as sequential cross-sectional surveys to examine changes in health and well-being over time. Thus, the data can be used to identify age and cohort effects.
• SWEOLD, together with LNU, provide longitudinal interview data over a 40-year period. Individuals can be followed through several waves from mid life to late life and mortality, thus allowing for a life course perspective.
• Analyses of SWEOLD data have provided valuable insights into health trends among the elderly Swedish population and into health inequalities between women and men and different socio-economic groups.
sample allows for more detailed analyses in smaller age and sex subgroups for those over 85 years of age. Since the SWEOLD sample is obtained using the Swedish system of personal identification numbers, it is representative of the entire older population regardless of living situation (i.e. type of dwelling did not affect the probability of being included in the sample). The sex, age and educational structure of the SWEOLD sample correspond to those of the general Swedish population. Using the personal identification numbers had the added advantage that we were able to locate everyone in the sample.
As can be seen in Table 1 , we attained a high response rate in all survey waves. The response rates varied between 84% and 95%. The relatively high response rates were achieved through intensive and carefully planned fieldwork that was designed to include very frail and cognitively impaired older persons.
The interviews were carried out in the participants' homes or institutions where they lived and were based on a structured questionnaire. In 1992 and 2002 the interviewers used paper questionnaires. Computer-assisted telephone interviewing (CATI) was used in 2004, and in 2011 the interviewers used computer-assisted personal interviewing (CAPI).
The SWEOLD surveys used various interview modes. A direct face-to-face interview was always preferred. If a respondent was unable to participate or refused to meet face to face, we offered to conduct the interview by telephone (telephone interview) or with the support of a close relative (mixed interview). The final method used was a selfadministered postal questionnaire. Postal questionnaires were used in SWEOLD 2004 if the interview person had hearing problems or if the interview person or the indirect respondent did not want to answer the questions over the phone. Postal questionnaires were used in SWEOLD 2011 for similar reasons but to a greater extent than in 2004. The choice to extend the interview modes and include postal questionnaires raised the response rate in SWEOLD 2011 by 6.3 percentage units. The same questionnaire was used irrespective of the interview mode although the postal questionnaire was slightly shorter. Using the same structure and wording in the questionnaires independent of interview mode decreases the risk of systematic differences in reporting.
2 Table 1 gives an overview of the sample with regard to age, birth cohort, response rates for each interview mode, total response rates and non-response rates for each survey year. Indirect or so called proxy interviews were carried out if the participant was not able to answer questions by any of the methods described above. The most common reason for an indirect interview was dementia or frailty. Indirect interviews were conducted with a close relative, trustee or healthcare personnel. Most of the indirect interviews were conducted by telephone. In ageing Lower age limit 18 Lower age limit 19 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 research, the use of indirect interviews shows fairly good validity for easily observed variables, such as physical mobility and function, but the findings for more subjective health variables such as pain, self-rated health and psychological problems are not as clear. 3 For a further discussion of both practical and ethical problems related to the use of proxy interviews in SWEOLD, see reference list.
4,5 Table 2 provides information on the distribution of women and men, age groups and living situations and the corresponding distribution in the Swedish population at the time of sample construction. Institutions refer to nursing homes, group homes for people with dementia or different types of assisted living facilities. The threshold into institutions is determined by an individual's health and access to informal care as well as policy, all of which are changeable over time. 6 As can be seen in Table 2 , the participants represent the population well in each survey, perhaps with the exception of 2004 when people in institutional care are underrepresented.
Measures
SWEOLD has a broad multidimensional approach. Like LNU, we seek to measure individuals' command over resources in terms of family and social relations, material living conditions (income and wealth), health, education, working conditions, political life, leisure time activities, housing conditions, etc. The first time they are interviewed in LNU, respondents are also asked retrospective questions regarding childhood conditions (including family socioeconomic position, dissension in the family and health).
To a large extent the SWEOLD and LNU questionnaires consist of identical questions. However, the SWEOLD questionnaires are intended to capture key living conditions among those aged 75 and over. For example, questions about functional abilities and ADLs have been included whereas questions about working life have been excluded. SWEOLD and LNU include questions about each of the respondent's children. This allows us to consider characteristics of each child in relation to characteristics of the parent. There are questions about geographical proximity, generational transfers, conflicts and emotional closeness. Table 3 presents the SWEOLD questionnaire topics and examples of areas covered by the questions.
SWEOLD includes a number of objective tests to measure physical and cognitive function. In all face-to-face interviews, nine simple tests are used to measure physical functioning, for example picking up a pen from the floor, lifting one kilogram, reaching toes and rising from a chair. The tests were selected to cover several aspects of physical function, for example range of motion, balance and strength. Lung function is measured using the peak expiratory flow test (PEF). SWEOLD 2011 also included handgrip strength, measured by a hand-held dynamometer, and collection of a saliva sample. All tests are easily administered by the interviewers. These tests provide many possibilities for further multi-disciplinary research.
Cognitive impairment increases sharply with age. The Mini-Mental State Examination, 7 that is widely used for diagnostic and research purposes, was considered too time consuming to be administered in the context of the survey In 1992 the sample only included persons who had participated in earlier LNU surveys. If the total LNU sample had been used and all of these persons would have been non-responders this time too, we would have a non-response rate of 11.1%.
interview. However, a condensed version, as used in the SWEOLD survey, has been shown to effectively identify elderly persons with cognitive impairment. 8, 9 Since 2002 the survey also includes a test of cognition based on the concept of everyday competence 10 and items related to the use of medicines. 11 Interview data have been linked to annual register data regarding income and date and cause of death. The data are weighted with sampling weights (the inverse of the probability that the observation is included) due the over-sampling in the highest age groups. 
Data resource use
Since 1992, SWEOLD has been used in a variety of publications, ranging from scientific articles to popular science publications. It has also been used for government investigations, official reports and educational purposes, see website (www.sweold.se) for a complete publications list. The repeated cross-sectional and longitudinal data can be used to investigate a broad range of research questions. Described below are some potential areas of interest to the epidemiology of ageing that can be explored using SWEOLD data. The repeated cross-sectional data waves can be used to examine change over time in population health and health behaviours. Cross-sectional analyses have shown that more recent cohorts of older adults report worse health but manage their daily activities better compared with earlier cohorts. 12, 13 More recent cohorts also have more co-existing health and functional problems. 14 In addition, recent cohorts of older adults participate more in sociocultural and physical activities, 15 and are more likely to drink alcohol compared with earlier cohorts (Kelfve et al. manuscript submitted for publication).
Various indicators of socio-economic position are available in SWEOLD, making it suitable for research on health inequalities. Using 1992 data we were among the first to show that health inequalities between socio-economic groups can be observed even among the oldest old. 16, 17 This relationship has subsequently been confirmed 18 and results show that the magnitude of the socio-economic inequalities in health among older adults in Sweden has remained remarkably stable over time in spite of substantial social changes. 19 (also Fors and Thorslund, manuscript submitted for publication). Data showed that there are social inequalities in pharmaceutical treatments in old age.
20
SWEOLD can also be used to study health diversity in relation to gender. For example, we have shown that older women generally had more health and dental problems than men, but there were no gender differences in physician and dental visits 21 or in the ability to perform ADLs. 22 Longitudinal data enable studies to explore the impact of differential exposures, during different life stages, on health and health inequalities in later life. For instance, SWEOLD data have been combined with LNU data to investigate work-related factors, [23] [24] [25] leisure and social engagement, [26] [27] [28] [29] living conditions during childhood 30 and health-related behaviours 31 in mid life and later life, in relation to health and health inequalities in old age. Information about date of death from 1968 onwards combined with survey data enable analyses of the impact of childhood and/or mid-life living conditions and the probability of surviving into old age. 32, 33 In addition, data can be used to study mortality selection and how this impacts on ageing cohorts. In addition to studying questions on health, health behaviours and inequalities, the longitudinal design and broad multidimensional approach of SWEOLD make it ideal for studying welfare problems and how such problems accumulate over the life course. 34, 35 SWEOLD data also allow for studies on intergenerational exchange over the life course of individuals and families. 36 For example, age-period-cohort analyses show that mobility limitations are more common in older ages regardless of birth cohort or time period, whereas differences in toothlessness, abstention from alcohol and smoking patterns are mainly due to birth cohort, and these cohort differences remain more or less unchanged over the life span.
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Strengths and weaknesses SWEOLD is a nationally representative study population of the oldest old in Sweden. We achieved a high response rate by using mixed interview modes which increased response rates among the very frail and persons living in institutions. These groups tend to be older, less healthy, and have a higher risk of mortality. 5 As 14% of the Swedish population aged 80 years and over were living in a homecare facility in 2011, it was particularly important for SWEOLD to include individuals living in nursing homes, group homes for people with dementia or assisted living facilities. SWEOLD follows individuals for more than 40 years, which allows for the investigation of long-term trajectories of health and other living conditions as well as the impact of different exposures over the life course on health and living conditions in later life. Nearly all SWEOLD respondents have participated in at least one earlier data collection and 6/10 respondents in SWEOLD 2011 have been interviewed in at least three previous survey waves. The linkage of SWEOLD data to mortality data provides additional information about both the surviving population and those who died before old age.
SWEOLD covers several key areas of life that are of special importance to older adults. The surveys include, as far as possible, standardized subjective and objective measures and each survey wave consists of the same variables and objective tests. Many questions appear in all SWEOLD and LNU waves. Hence, SWEOLD provides a rich and multi-purpose longitudinal database for the scientific community and for use in official statistics.
Limitations include:
i. The sample size. SWEOLD is based on the LNU sample, a random sample of the Swedish population. Persons older than 75, still alive and living in Sweden are included. Due to this selection procedure, SWEOLD data sometimes lack statistical power for detailed analyses. The SWEOLD sample of 2011 was complemented by an additional representative sample of the oldest population to allow for more statistical power in analysing those aged over 85. ii. Intervals of 6-10 years between measurement waves are too long for estimating trajectories of health and behaviour change among the oldest old, especially end-of-life changes. The long intervals between the interview waves are of less importance when studying relationships between mid-life circumstances and those in later life. iii. In prioritizing a broad multi-dimensional approach with a minimum of respondent burden, the SWEOLD interviews were not able to cover all areas in depth.
For example, although we have data about some diseases, and measures of cognition and depression, the information is rather crude and lacks detail.
Data resource access
The data have been cleaned and new variables and indices have been generated from the original questions. Wherever possible, we used standardised measures and tests commonly used in surveys targeting older populations. The datasets are described and presented in three published code books available in English on the website (www. sweold.se) or on request. This documentation includes variable names, value labels and details on the construction of variables, as well as frequencies and number of valid cases for all included variables, minimum value, maximum value, mean and standard deviation when appropriate. Information about identical or comparable variables from the three previous SWEOLD surveys and five previous LNU surveys are also presented. We encourage the use of SWEOLD as a resource for social and epidemiological research. Data are available on request and can be provided after approval by the Stockholm Ethical Review Board. More information about the study and information about data access, data access rules and application forms are available at the website (www. sweold.se).
